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Broadband telecommunications are pointed out as one of the fundamental acceleration factors for economic 
development. Through the broadband technology, information can be sent along multiple channels, which allows more 
information to be transmitted at a definite moment. One of the applications of this technology is internet commerce. The 
scientific aim of this publication is the quantitative assessment of factor influences between broadband networks and 
electronic sales, and their characteristics in the Balkan states. The used methodology of the research is built upon the 
cointegration approach. Both long-term, static influences are assessed, and the short-term dynamics. Databases of the 
International telecommunication union, the World bank, Eurostat and Euromonitor are used. The research relates to 
the period from 2007 to 2018. The beginning of the research period is consistent with the issuance by the European 
commission of Recommendation C (2007) 5406, in connection with Directive 2002/21/EC. The calculations in the 
present publication are accomplished by means of Microsoft Excel, EViews 10. The results from the research are useful 
for governmental and regulatory bodies of the separate states, during the development of policies in this sphere. 
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Introduction 
The mutual commitment, the cause and effect connection between broadband networks (the 
access to them, the services which they render) and the economic growth and/or economic 
development is a subject of many scientific studies.  
In the light of the theories about endogenous growth Romer, P. M. (1990) proves, that the 
acceleration of economic growth is possible through facilitation and adoption of the innovative 
processes. The authors Madden, G., & Savage, S. J. (1998) prove in their publications the strong 
economic influence of investment in telecommunication, regarding the economic development of 
different groups of states, including the ones from Central and Eastern Europe. During the last ten 
years, researchers’ attention is focused on the factor influences, which broadband networks have an 
effect on different spheres of human activity. The construction and introduction of high-speed 
broadband networks is brought as a priority on a word scale and an investment in the future.  In the 
publication Broadband infrastructure and economic growth Czernich, N. ect. (2011), the authors 
prove, that a growth of 10 percentage points of broadband access, increases the annual GDP growth 
per capita from the population with 0,9-1,5 percentage points. There are a lot of publications, in 
which the dynamic interaction is studied, between broadband networks and technologies, and the 
economic development. The overall conclusion, which establishes itself, after a review of this part 
of the literature Qiang, C. Z. W., ect. (2009); Ghosh, S. (2017); Hasbi, M. (2017).; Nina Czernich, 
ect (2011); Biagi, F., & Falk, M. (2017) is: there exists a strong positive relationship between the 
indicators of economic development and the ones which characterize networks, the investments in 
networks, the access to them. No less are the proofs regarding the influence of networks on separate 
economic sectors such as industry, construction, commerce Minges, M. (2015); Mitrović, Đ. 
(2015), including education and health protection. One of the most popular activities in the internet 
milieu is electronic commerce. Electronic commerce, as a mass phenomenon, turns into reality in 
1991, when the World Wide Web (WWW) is opened to many consumers. The electronic commerce 
is a global phenomenon, which affects the socio-economic life of the whole world. Since the time of 
the 90-ies of the past century, more and more physical and legal persons trade by means of WWW. 
Commercial models are formed from the type B2B, B2C, etc. According to information of 
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Statista.com the share of electronic commerce in the world GDP is 1,61% (2018), while in  2013 it 
was 0,92%.  
The aim of this publication is quantitative assessment of possible relationships between 
broadband networks and e-trade in the states within the Balkan peninsula. The research period 
encompasses the last twelve years - 2007 - 2018. During that period essential, permanent changes 
occur in the development of telecommunication networks regarding technique and technology. 
Different legal documents are created and enter into force by international institutions - the World 
bank, OECD, the European Union, International Telecommunication Union, UNESCO. Broadband 
networks and their applications establish themselves as a standard for telecommunications in the 
21-st century.  
The development of telecommunication networks in the Balkan region is characterized by 
“skipping” the phase of fixed (classic) telephone networks construction with a “the last mile” 
connectivity. In the middle of the 90-ies of the past century, the provision with fixed subscribers’ 
networks per 100 households varies from 3.6% - 4.8% in the separate states (Albania), to 51% - 
54% (Greece), as this density is concentrated mainly in the big urban territories. The states from the 
region practically passed “directly” to digital telecommunication infrastructure, as in that way there 
was no need for them to make additional costs for synchronization between the morally old 
telecommunication installations and the new digital technologies. The states could construct their 
cellular networks within comparatively short periods of time. As of the present moment, the total 
density of subscribers (of fixed, cellular networks and internet) for all states in the region is over 
100%. With the development of networks and their applications, the development of electronic 
commerce became possible for the population and business of the Balkan states. A useful research 
of electronic commerce about the states from the region, of Madalina-Vanesa Vargas (2018) 
substantiates the conclusion, that  „an increase of the networks consumers number is expected, as 
well as the number of users, who use the networks for electronic sales in each country. Madalina-
Vanesa Vargas proves, that “population and GDP in the separate state are essential factors for the 
volume of electronic commerce of each of them“.  
 
1. Data and methodology 
The possibilities of electronic commerce, regarding the deepening of specialization in one or 
another field, the building of efficient logistic channels and supply chains, the decrease of 
transaction costs, the increase of competitiveness, the decrease of delivery times, etc. have been 
proven. In the publication, we shall adhere to the definition, deducted from UNCTAD (2015) 
“Electronic commerce is defined as “production, distribution, marketing, sale or delivery of goods 
and services from a distance, through the use of telecommunication networks, predominantly 
through internet.”. Electronic commerce is a new way of connecting producers, traders and 
consumers from all over the world. In a survey of the International Trade Centre it is pointed out, 
that „the sales of electronic commerce on a world scale have grown with 13% in 2017 (related to 
the preceding year), as they have reached approximately 29 trillion USD. Also there, it has been 
pointed out, that “business to business” (B2B) electronic trade continues to dominate and 
constitutes 88% from all online sales. In business to consumer (B2C) electronic sales, the biggest 
growth is reported - 22%, and they reach 3.9 trillion USD in 2017.  For the Balkan states, a two-
digit growth is forecasted (by different analyzers) for B2B, as well as for B2C.  Research in this 
field is impeded from the viewpoint of informational security. As Vargas (2018) mentions, „one 
fundamental problem, which accompanies each and every research, which is grounded on statistic 
tools - the statistical  data about electronic commerce, telecommunication infrastructure of the 
Balkan states are not very popular, some of them are confidential, and precise, correct data are 
hardly found, about every state“. In the concrete research, the informational security is through 
different databases, including the ones from ITU, the World Bank, the OECD, Our World in Data.  
The results from the research prove interrelations between the growth rates of e-trade retail 
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sales and the growth rates of broadband connectivity. The indicators, which characterize the 
broadband connectivity in the separate states are Fixed Broadband Internet subscribers (thou), 
Mobile broadband subscriptions (thou), Internet speed (Mbps), International Internet bandwidth 
(Mbps). Broadband is a generally accepted term for a high-speed connection with Internet. 
According to one of the ITU definitions, (2011) Broadband access is the one, which provides an 
information exchange speed over 256 Kb/s, independently of the fact, that this speed varies at 
different moments and for separate parts of the network. With the evolution of telecommunication 
networks and systems and technologies, the broadband definition is developed as well. In the 
revised methodologies for measuring of the information society ITU (2019) defines as “broadband” 
the access which secures simultaneously the transfer of voice, data and video services, at an “on-
line” connectivity with a recommended lower limit of 2Mb/s. In the research, the total number of 
fixed and the total number of mobile broadband subscribers are used.  
In order to provide comparability from the viewpoint of the scope of aggregates in the 
separate countries, the internet trade retailing data in the separate states are used in the research. 
Internet Retailing is sales of consumer goods to the population and business via the Internet. 
Internet retailing includes sales generated through e-commerce web sites and through sites operated 
by store-based retailers. The preference for this indicator is based on the fact, that exactly through 
it, the distribution of this kind of commerce within the population could be thoroughly assessed, and 
not based on excerpts. In the EU member states for the assessment of the spreading of electronic 
commerce, the speed of its change, etc, data from sample surveys are used, which cannot guarantee 
a comparability of scope. Regarding all other indicators, which characterize the electronic 
commerce volumes from the B2B type, we could not find, comparable data within the studied 
period (2007 - 2018), as well as on scope - a thorough observation.   
The research instruments in the study are based on the methods of time series analysis. The 
possibilities of the cointegration approach are used. This approach in the time series analysis gains 
on popularity and establishes itself, as one of the methods through which “false” relationships 
between two or more macroeconomic indicators are overcome. Based on the cointegration approach 
are the useful works of Newbold, P., & Granger, C. W. J. (1974); Granger, Clive WJ.(1981); Robert 
F. Engle; C. W. J. Granger (1987); Granger, C. W., Newbold, P., & Econom, J. (2001) and ect. The 
philosophy of the method, its theoretical prerequisites and their possibilities for practical aims, are 
well documented in the specialized literature, aimed at the analysis of time series.  
The preferences of the cointegration approach are based on the fact, that the development of 
networks and the sales volume in a definite time period is predetermined not only but the current 
indicators values, but from the preceding ones as well. In this study, this “belated” influence is 
supposed to be even more expressed. On one hand, users of broadband services get used to the 
procedures of using subscriber end devices and their abilities within a definite time span. On the 
other hand - time is necessary for the construction and introduction and spreading of broadband 
networks. Econometric models built on the cointegration approach are  possess considerable 
advantages: they do not impose a preliminary differentiation of the variables, participating in the 
system of endogenous and exogenous; at a proven availability of a cointegration relationships 
between the participating variables, the models provide an opportunity for assessment of long-term 
and short-term interdependence within the framework of one single model. For a practical use, in 
real economic studies, a substantial inconvenience was established, characteristic for a type of 
models - an extensively big number of coefficients. The latter imposes the necessity of a big enough 
number of observations, with the aim of securing the theoretical prerequisites, regarding the 
examinations of the significance of the coefficients, regarding the stability of the systems as a whole 
and of each equation in them. In this regard, the indicator “internet retailing” has been transformed 
from annual and quarterly data, as the “Low to high frequency method” has been used, included in   
EViews 10. After the conversion, we managed to secure the minimum necessary (from a theoretical 
point of view) number of observations about the main indicators participating in the system – sales 
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volume, Internet speed (Mbps), and International Internet bandwidth (Mbps). The volume of 
electronic sales is converted into comparable prices in 2017. For the purpose of econometric 
modeling all the variables involved are logarithmically transformed. The log transformation, a 
widely used method to address skewed data, is one of the most popular transformations used in time 
series analysis. Logarithmic transformation ensures compatibility of the indicators under 
consideration, as well as providing averages located within a range. In addition, (Lütkepohl, H., 
(2012)  it is proved that,  because changes in the natural logarithm are (almost) equal to percentage 
changes in the original series, it follows that the slope of a trend line fitted to logged data is equal to 
the average percentage growth in the original series.  
Through the prism of the cointegration approach, we review the electronic commerce, 
measured by the volume of electronic retail sales in the separate Balkan states as a function from 
the telecommunication networks development, more specific broadband networks: 
 
  𝐼𝑅𝑡 = 𝑓(𝑁𝑒𝑡𝑡, 𝜀𝑡),  
where: 
− IR – Internet retailing in the Balkan states at a moment t,  
− Net – indicator(s), which characterize the development of broadband networks at a moment 
t. - Internet speed (Mbps), International Internet bandwidth (Mbps). 
− ε -  is a random error term (random component) related to the operation of other possible 
independent (input) variables which are not included in this model. 
Telecommunication networks are the environment, in which electronic commerce develops. 
Without this transferring environment, we would not be able to talk about electronic orders, 
payments and other conveniences, which contemporary networks create. There are enough reasons 
to think, that between electronic sales and broadband networks there exists a permanent, stable 
relationship, i.e. “a stable equilibrium state”. An equilibrium state is defined by economic theory as 
the one, in which economic powers are “equal” and at the lack of external shock influences remain 
unchanged. In the sense of econometrics - there is a durable, linear combination between the trends 
of indicators, characterizing economic commerce (as a whole and by separate kinds), and the ones 
of broadband networks. With the development of technology and the opportunities which electronic 
commerce offers, there are enough reasons to think, that the equilibrium between them could be 
disrupted at one point or another (e.g. a breakdown in the systems due to a disrupted electric power 
and/or the occurrences of a natural cataclysm which to disrupt the integrity of the network, etc.). At 
an equilibrium state, a short-lasting state of imbalance can and does regenerate in a long-term 
aspect. Through the cointegration approach we assess the long-term interrelations between 
indicators for telecommunication networks and the volumes of electronic commerce.   
The general appearance of the cointegration system is:  
 
(1) Δ𝑌𝑡 = 𝑌𝑡−1Π + ∑ Δ𝑌𝑡−𝑗
𝑝−1
𝑗=1 Γ𝑗 + Φ. 𝐷𝑡 + 𝜐𝑡 
 
Where: Yt- a vector from k explore variables, specific indicators volume of electronic retail 
sales, Fixed broadband Internet subscribers (thou), Mobile broadband subscriptions (thou), Internet 
speed (Mbps), International Internet bandwidth (Mbps) etc. Γ 𝑗 – coefficients matrix, through which 
the short-term dynamics between the participating variables is assessed. The columns of the matrix 
П have been deducted as Engle, R., & Granger, C. (1987) cointegration vectors, as each vector 
could be expanded in a cointegration subspace β. The coefficients from such an expansion form a 
matrix α with dimensions  (𝑘. 𝑟), so that Π = 𝛽. 𝛼′. (The rank of the matrix Π cannot exceed r). The 
matrix α contains the feedback coefficients. They characterize the speed of system adaptation to a 
long-term equilibrium at a deviation of the equilibrium trajectory. Matrix β contains the 
cointegration vectors, through which the long-term connection is assessed between the variables in 
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the system. 𝐷𝑡 – deterministic vector (a constant, a trend, seasonal fictive variables, etc., and Φ - 
matrix of the coefficients for 𝐷𝑡. Johansen’s test has been used (1988) about the availability of a 
long-term interrelation between the variables. Practically, this test uses methods, defined by Dickey 
D., Fuller, W. A. (1979), as it develops it further for the cases of vector autoregression. Apart from 
that, Johansen’s method allows the cointegration rank to be determined (the quantity of 
cointegration vectors), and the type of the cointegration vectors, through a series of examination of 
statistic hypotheses. Johansen’s test is multidimensional and allows the interdependencies between 
the studied variables to be examined, within the frameworks of a system of equations. The 
examination regarding the order of integration of the dynamic sequences, has been performed in 
compliance with the requirements of the unit root tests Dickey D., Fuller, W. A. (1979) and 
stationarity  (Kwiatkowski, D., Phillips, P. C., Schmidt, P., & Shin, Y. (1992)  
 
2. Results and discussion 
The descriptive analysis of all indicators, included in the study, demonstrates the availability 
of a strongly expressed trend. After the examinations (which are necessary in connection with the 
application of cointegration analysis), it is established, that the sequences composed from the 
volumes of electronic retail payments and the ones, which characterize the development of 
broadband networks, are characterized by a strongly expressed increasing development tendency. A 
reason for that (according to us) is the fast construction and development of all communication 
networks of these states and the “leap” with which they passed from fixed to cellular networks, as 
well as from analog to digital ones. Some of them are “young” states, which had to build their 
infrastructure intensively. It is impossible assessments to be made, related to volumes of internet 
sales, without taking into account the number of internet subscribers. In all states, the number of 
subscribers, and the number of internet users are realized from sample data. The results, which are 
reported for the separate states demonstrate, that the speed with which these indicators grow for the 
period 2007 - 2018 is very high. Internet subscribers in Bosnia and Herzegovina have increased 40 
times, in Serbia the increase is - 29 times, Macedonia - 24 times. Internet users in all states increase 
between twice (Bulgaria) and fivefold (Albania). Broadband subscribers (totally) do also increase 
substantially. One of the indicators, which is observed by various international institutions, 
including ITU, the World Bank and the European Commission, is the provision of the population 
with a broadband access. It can be seen (Fig.1.), that the number of users per 100 
persons/population in each of the Balkan states is substantially increased in 2018, compared with 
the one from 2007. The average annual increase rates are within borders of 6% (Slovenia) to 44% 
(Albania). The average annual subscriber increase in Bulgaria is 15%. The number of individual 
uses of the Internet is increasing in each country. (Fig.2). 
Independently from the high values of the reviewed indicators (internet users, internet 
subscribers, broadband networks subscribers), the percentage of persons who have “basic digital 
skills” is still low1. Concretely for Bulgaria, for the persons who possess digital skills, this 
percentage is 18%, whereas in Slovenia it is 34%, in Serbia, Montenegro - 35%2  Figure 3.  
With the presumption, that 𝐼𝑅𝑡 = 𝑓(𝑁𝑒𝑡𝑡, 𝜀𝑡), the sales volume is a result of the network 
development, as well as the network is an environment for the development of sales, we expect high 
values of the coefficients, which characterize this interdependence in a long-term as well as short-
term aspect. Against the background of the comparatively low digital skills, broadband networks in 
all Balkan states are characterized by a high internet speed, with a broad international band for 
traffic transference. Bulgaria is in the first 20 states regarding data transmission through the 
 
1 The basic digital skills are assessed by chosen activities, performed by persons 16-74 years old in internet in the four 
specific fields: (information, communication, problem solving, content creation). It is accepted, that people, performing 
definite activities, possess the corresponding skills; consequently the indicator could be viewed as a substitute of 
people’s digital competences and skills.  
2 https://ec.europa.eu/eurostat/data/database  
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network, as well as the width of the bandwidth. It is necessary to make a difference between 
Bandwidth and Speed. Bandwidth is the capacity and speed is the transfer rate. The broader f 
bandwidth band does not mean a higher speed of data transmission.  The broader band is the 
secured capacity, along which the data could pass.  The speed with which the data through the 
capacity are transferred depends on the various technical devices and software applications. This 
speed is determined by the capacity of the internet provider as well, the “last mile”, as well as the 
separate end users’ devices.   
 
 
Figure 1. Fixed-broadband subscriptions per 100 inhabitants, Source: ITU 
 
 
Figure 2. Percentage of individuals using the Internet, Source: Eurostat 
 
As a result, from the application of the cointegration approach (Table 1), it is established, 
that between the indicators of Macedonia and Bulgaria a system is reached, in which the network 
speed, the width of the band and the sales volume are included.  The results2, from the assessment 
of the system for Macedonia show, that for the growth of retail electronic sales the width of the 
bandwidth band, as well as the network speed are from substantial importance. In a long term 
perspective, at an annual growth of the data transfer speed of 1%, a sales are expected to increase 
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with 1,21%. The influence, which the contracted network capacity exercises is lower - at a growth 
rate of 1% of the band width, the volume of internet sales is expected to increase by 1,03%. The 
assessments of the short-term dynamics coefficients show, that the inertia gathered by the 
consumers in Macedonia, at the generation of retail sales, as well as the width of the band are from 
significance for the increase of internet retail trade. The results for Bulgaria demonstrate that the 
volume of electronic retail sales is strongly elastic, in regard to the width of the international 
bandwidth, as well as related to the transmission speed within the network. At a growth of the band 
width with 1% (or 10,24 Mbps), the sales volume is expected to increase by 5,79% in the long run. 
As far as the transmission speed is concerned, - the expected growth is 1,21% for the same change. 
With regard to the short-term dynamics - it is clearly seen in model 2, that the collected inertia at 
electronic sales increases its influence in the course of time.   
 
 
Figure 3. Individuals who have low overall digital skills, Source: Eurostat 
 
As a result from the computations (Table 1), it can be asserted, that the data transmission 
speed in the network has a stronger influence on the volume of internet retail sales in the Balkan 
states, than the contracted international capacity for data transfer. The increase of the sales volume 
is nearly with 2% (in Romania) at an average speed increase of 1%, in Bosnia this increase is 
1,45%. Regarding these states’ capacity - the increased capacity of 1% stimulates just 0,15% (in 
Bosnia) and 0,31% (in Romania) growth in electronic retail sales.  
In Slovenia, Croatia and Turkey, the volume of electronic retail sales is not substantially 
influenced by the speed of the internet network and by the width of the bandwidth. This result is 
hard to explain, as the network itself and its capacity are supposed to be the main environment for 
the proliferation of electronic trade. The digitally competent people in Slovenia have the greatest 
share among other groups of people categorized by digital competence. Apart from that, Slovenia is 
at high positions in the charts for overcoming digital division, according to the network readiness 
index.  Our assumption regarding the results, accomplished in Slovenia is, that the sales volume 
there is stimulated mostly by the short-term dynamics and the inertia, which the consumers have 
accumulated. 
The results from the computations are indicative of the fact, that the end consumer, the one 
that generates electronic retail sales is not especially interested in the contracted international 
capacity of the internet network. The network speed is an important factor for its “participation” in 
electronic commerce. We expected much higher values of coefficients of the long-term influence of 
the network capacity, as well as regarding the data transfer speed. The only explanation of such a 
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result (according to us) is the low level of “digital literacy” among the population in the Balkans. 
(Table 1). Independent of the aim of this publication, though in connection with the discussed 
problems, it is necessary, that we make one more specification. We have established, in our 
preceding research, that the income levels (measured by GDP per capita) influences directly the 
volume of internet sales. It is established, that in states with lower income levels the speed of 
changes in the sales is faster, related to the one in states with higher incomes.   
 
Table 1. Relationships between Internet retailing and Broadband network   
Countries Long-term and short-term relationships 




Δ(𝐼𝑅) = −0,208. [𝐼𝑅𝑡−1 − 1,03. 𝐵𝑎𝑛𝑑𝑤𝑡−1 − 1,21. 𝑆𝑝𝑒𝑒𝑑𝑡−1 − 6,93] +  
+0,28𝐼𝑅𝑡−1 + 0,38. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 0,87𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,085. 
Модел 2 
Bulgaria 
Δ(𝐼𝑅) = −0,34. [𝐼𝑅𝑡−1 − 5,79. 𝐵𝑎𝑛𝑑𝑤𝑡−1 − 1,21. 𝑆𝑝𝑒𝑒𝑑𝑡−1 − 0,25. 𝑇𝑟 + 6,2] 
+0,38. 𝐼𝑅𝑡−1 + 0,78. 𝐼𝑅𝑡−2 − 0,02. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,65. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,051 
 




Δ(𝐼𝑅) = −0,84. [𝐼𝑅𝑡−1 − 1,45. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 1,72] − 
−0,09. 𝐼𝑅𝑡−1 + 0,13. 𝐼𝑅𝑡−2 + 0,34. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 1,17. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,16 
Модел 4 
Turkey 
Δ(𝐼𝑅) = −0,15. [𝐼𝑅𝑡−1 − 0,85. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 5,89] + 
+0,41. 𝐼𝑅𝑡−1 + 0,063. 𝐼𝑅𝑡−2 + 0,08. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,11. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,10 
Model 5 
Croatiaя 
Δ(𝐼𝑅) = −0,14. [𝐼𝑅𝑡−1 − 0,68. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 3,40] − 
−0,40. 𝐼𝑅𝑡−1 − 0,26. 𝐼𝑅𝑡−2 + 0,07. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,06. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,04 
Model 6) 
Romania 
Δ(𝐼𝑅) = −0,11. [𝐼𝑅𝑡−1 − 1,96. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 1,205]+ 
+0,63. 𝐼𝑅𝑡−1 + 0,17. 𝐼𝑅𝑡−2 − 0,05. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,17. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,07 
Model 7 
Slovenia 
Δ(𝐼𝑅) = −0,15. [𝐼𝑅𝑡−1 − 0,58. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 3,71] + 
+1,32. 𝐼𝑅𝑡−1 + 1,21. 𝐼𝑅𝑡−2 + 0,21. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,07. 𝑆𝑝𝑒𝑒𝑑𝑡−1 + 0,05 




Δ(𝐼𝑅) = −0,69. [𝐼𝑅𝑡−1 − 0,15. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 0,55] + 
+0,28. 𝐼𝑅𝑡−1 + 0,24. 𝐼𝑅𝑡−2 − 0,45. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 0,81. 𝐵𝑎𝑛𝑑𝑤𝑡−2 + 0,015 
Model 9 
Turkey 
Δ(𝐼𝑅) = −0,39. [𝐼𝑅𝑡−1 − 0,51. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 1,27] + 
+0,22. 𝐼𝑅𝑡−1 + 0,11. 𝐼𝑅𝑡−2 + 0,16. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 0,57. 𝐵𝑎𝑛𝑑𝑤𝑡−2 + 0,09 
Model 10 
Croatia 
Δ(𝐼𝑅) = −0,107. [𝐼𝑅𝑡−1 − 0,49. 𝐵𝑎𝑛𝑑𝑤𝑡−1 − 0,01] − 
−0,47. 𝐼𝑅𝑡−1 − 0,29. 𝐼𝑅𝑡−2 + 0,02. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 0,01. 𝐵𝑎𝑛𝑑𝑤𝑡−2 + 0,05 
Model 11 
Romania 
Δ(𝐼𝑅) = −0,245. [𝐼𝑅𝑡−1 − 0,31. 𝐵𝑎𝑛𝑑𝑤𝑡−1 − 8,13] − 
+0,28. 𝐼𝑅𝑡−1 + 0,16. 𝐼𝑅𝑡−2 + 0,22. 𝐵𝑎𝑛𝑑𝑤𝑡−1 + 0,13. 𝐵𝑎𝑛𝑑𝑤𝑡−2 + 0,34 
 
  The electronic sales volume on its part has an influence on the speed of GDP changes   as 
well. This two-way causality is not a surprise - the sales, through BDS directly affect the GDP.   
Results from a study for Bulgaria can be found in Dimitrova, V., M. Kaneva (2018). The policies in 
the Balkan states have to be directed to the creation of conditions for the young and elderly ages in 
digital skills. It would be good if this training is realized not only at schools and universities, but in 
different forms of professional qualification. A good practice was the establishing of Professional 
Training Centers and the assisting of their activity, regarding courses which are directly aimed to 
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the creation of skills and the improvement of such, connected with digital skills, not only at a basic 
level. Documents in this direction have been created by different national and international 
institutes. Each one from the Balkan states comes up with different strategies, published in a 
number of documents regarding the priority development of broadband networks. 
 
Conclusion  
The results from the research confirm the strong role and significance of technologies in the 
field of electronic commerce, including the retail one, and the broadband networks in the Balkan 
states. It is established, that in all states in the study, the levels of the contracted international 
capacity for information transfer increase after 2015. The low levels of digital competence, together 
with the “brief” stay in educational rooms cannot compensate the developed broadband 
infrastructure at the Balkans. In the course of this study it is established, that the end users, who 
generated internet retail sales are “interested” more in the speed with which they surf in internet, 
and not in the capacity, which such surfing can provide. In relation to the short-term dynamics - in 
the greater part the sales in the separate states are more influenced by the inertia of shopping 
through the network, than in the network itself and its speed.  
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